Experimental Evaluation of Tuned Liquid Column Damper and Tuned Mass Damper for Reducing The Seismic Response of Vibration System by Yusra, 'Aini
  
1 INTRODUCTION 
1.1 Background 
Tuned Liquid Column Damper (TLCD) is one of several passive liquid vibration 
absorbers used to control low frequency vibration of machine and structure. 
TLCDs are innovative vibration absorbing devices in the low frequency range, 
which have been studied extensively in the last decade [1]. The liquid column device 
in a U-shaped container with an orifice achieve the same vibration characteristic as a 
tuned mechanical damper consisting of a mass and spring system (TMD). In 
comparison with another passive vibration control system, TLCD is one of great 
interest for some its characteristic such as simpler, easy implementation, low cost of 
construction and maintenance and no need to add mass to the structure if the liquid is 
used as water supply [2] or for the fire fighting [3]. 
Generally, the TLCD performance depends largely on selection of the damper 
fundamental frequency and damping ratio. These parameters should be set to an 
optimal value to achieve the effective damper performance. Many of researches have 
been conducted to obtain the optimum TLCD parameters such as extending the 
theoretical investigations to optimize the performance of passive U-tube tanks over a 
wide range of excitation frequencies [4], investigation the optimal control 
performance of the TLCDs for a wide range of wind loading [5], studying the 
optimum parameters of the TLCD [6], the optimal design parameters of tuned liquid 
column dampers (TLCD) with non-uniform cross-sections for application to a SDOF 
structure in horizontal motion [7], minimizing the maximum response of structures 
subjected to stochastic earthquake considering maximum fluid motion within the 
vertical column [8], and predesign formulation for determining the TLCD parameters 
[9]. These optimal damper parameters are derived using several optimization of 
algorithm such as analytical method and numerical method. 
In this research the combination between TMD and TLCD absorber is purposed to 
reduce the vibration response of two DOF structures. The research uses V-shape 
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TLCD and Tuned Mass Damper (TMD) as shown in Figure 1.1. The evaluation of the 
absorber performance is conducted experimentally by varying the TMD mass and 
fluid volume of TLCD. The effects of TMD mass and TLCD fluid volume variation 
are evaluated by comparing the Frequency Re0se Function (FRF) of the system 
obtained by experiment.  
 
Figure 1.1 Two DOF shear structure with TLCD and TMD 
1.2 Problem Formulation 
The research concern about determination of the optimum TMD and TLCD 
parameters such as TMD mass and TLCD fluid volume from FRF mesurement in 
reducing the vibration of two DOF structure. 
1.3 Objectives 
The objectives of the research are: 
1. Experimental evaluation of TLCD and TMD parameters in reducing the frequency 
response of a two DOF shear structure. 
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2. Analyzing the effect of TLCD fluid volume and TMD mass to the absorbers 
performance for controlling the vibration of two DOF structure. 
1.4 Outcomes 
The optimum condition for fluid volume indside TLCD and TMD mass are evaluated 
experimentally. This rechnique can be used as preliminary step in designing the 
optimum TLCD and TMD parameters. 
1.5 Problem Scope 
There are two problem scopes of the research: 
1. The damper is aimed to reduce the vibraton level of the two lowest structure 
natural frequency. 
2. The system is assumed linear, in material and geometry. 
1.6 Report Outlines 
The research report consists of five chapters and its explanations. CHAPTER I tells 
about the background, problem statement, objectives, outcomes, problem scope, and 
report outlines. Then, CHAPTER II explains the theories about Tuned Liquid 
Column Damper, Tuned Mass Damper, and the system modelling using two degrees 
of freedom vibration system. CHAPTER III explains about the research methodology 
consist of evaluation of TLCD and TMD parameters experimentally including the 
equipments and all of the procedures used in experimental study. CHAPTER IV 
describes the result of experiment. And the last chapter, CHAPTER V is conclusion. 
 
